INTRODUCTION
Soybean -Glycine max (L.) Merr. is a major protein plant and the main source of plant proteins. It is grown in Europe since the 18th century, as a source of proteins and oil. Depending on cultivar and growing conditions soybeans contain about 38% proteins, 19% oil and 26% carbohydrates (POPOVIĆ, 2010) .
In soybean breeding, emphasis is placed on yield and stability improvement, i.e., the development of cultivars adapted to different agroecological conditions (MILADINOVIĆ et al., 2011) . Correct choice of soybean cultivars is essential for obtaining high and stable yields (POPOVIĆ, 2010) . Seed yield and quality are characteristics that are generally inherited quantitatively (polygenes) and they are highly dependent on environmental conditions. This is why the heritability for these characteristics is relatively low (MILADINOVIĆ et al., 2011) . Therefore, in soybean breeding, similarly to the breeding of other crops, special attention is paid to yield components which usually have a simpler genetic basis and are always more or less correlated with yield. Soybean breeders place emphasis on the development of cultivars that combine high and stable yield with high protein and oil contents (HOLLUNG et al., 2005; MILADINOVIĆ et al., 2011) . In addition to individual yield components, the protein/oil ratio is important for soybean processing.
Since yield and quality are negatively correlated, it is necessary to make certain that improved chemical composition does not reduce seed yield (CHUNG et al. 2003; BOROOMANDAN et al. 2009 ).
The objective of this study was to determine the productivity of and correlations between yield components, and the effect of genotype-environment interaction on yield components in four NS soybean cultivars. The following plant characteristics were studied: plant height (cm), height of first pod (cm), 1000-grain weight (g), grain yield (kg/ha at 14% seed moisture) and the combined content of oil and protein. Plant height and height of first pod were determined by measuring 10 plants from each replication. Thousand-seed weight and grain yield were determined after harvest. To determine protein and oil contents in seed, average samples were made from each replication in the experiment. Combined contents of oil and proteins in seed were determined by a non-destructive method of near infrared spectroscopy on PERTEN DA 7000 (NIR/VIS Spectrophotometer). Meteorological data for the soybean growing seasons were obtained from the meteorological station at Rimski Šančevi.
MATERIALS AND METHODS
The obtained experimental data were analyzed by analytical and descriptive statistics using the statistical package STATISTICA for Windows 8. Significance of differences between the calculated mean values of the studied characteristics (year and genotype) was tested by the two-way analysis of variance (MALETIĆ, 2005) :
All significant values obtained in the LSD test were calculated for significance levels of 5% and 1%. Stability tested traits determined by the coefficients of variation (%). Relationships between yield and yield components and yield on one side and protein and oil contents on the other were determined by the correlation analysis method and the obtained coefficients were tested by the t-test for significance levels of 5% and 1%.
Meteorological conditions
In the 2009 growing season, the mean monthly air temperature was 19.60°C or 1.20°C higher than the 2010 and 1.70°C higher than the long-term average. In 2010, the mean monthly temperature was 18.40°C or 0.50°C higher than the longterm average for the location of Rimski Šančevi (Graph 1). The rainfall in the period April -September 2009 was 271.5 lm -2 or 412.1 lm -2 below the 2010 and or 92.8 lm -2 below the long-term average (364.3 lm -2 ) for Rimski Šančevi. In the 2010 growing season, the rainfall was 683.6 lm -2 or 319.4 lm -2 above the long-term average for Rimski Šančevi (Graph 1). Dry periods affected the plant growth and seed yield in the first trial year, which is in accordance with MILADINOVIĆ et al., 2006 , MALEŠEVIĆ et al. (2010 and POPOVIĆ et al. (2011) .
RESULTS AND DISCUSSION The weather conditions in the two study years were different and they significantly affected the growth, development, yield and seed characteristics of soybean (Graph 1 and Table 1 ). The distribution of rainfall was more favorable in 2010, which resulted in increased yields and high seed quality. In the studied location, the amount and distribution of rainfall during growing season exert the decisive influence on soybean yield and seed quality (POPOVIĆ, 2010) .
Grain yield of NS soybean. Within the study period, the yields of the tested genotypes ranged from 4988 kg/ha (Tea) to 5043 kg/ha, 5046 kg/ha and 5060 kg/ha (Victoria, Valjevka and Galina) (Table 1, Graph 2). The yields obtained of the tested genotypes in the two years were not significantly different (p>0.05). The yield of the genotype Victoria was significantly higher in 2009 than in 2010 (5273 kg/ha and 4811 kg/ha, respectively). The yields of the other soybean genotypes did not differ significantly (Table 1) . All of tested genotypes showed high stability of yield. The highest average stability of yield in 2009 and 2010 was found in genotype Victoria (3.12 % and 3.01%) as compared to other tested genotypes (Table 1) . The tested genotypes brought very high yields. These genotypes are the latest generation genotypes developed at Institute of Field and Vegetable Crops, which showed exceedingly high yield potentials in previous studies (MILADINOVIĆ et al., 2011) .
1000-grain weight.
This characteristic is a major yield component. The 1000-grain weight for all genotypes and both years (2009) (2010) , ranged between 141.26 g (Galina) and 149.27 g (Valjevka) (Graph 3). The 1000-grain weight obtained in 2009 was significantly lower than the 2010 value, 127.90 g and 161.99 g, respectively (Table 1) . This was the result of favorable weather conditions in 2010, especially the higher rainfall. The tested genotypes did not differ statistically in 1000-grain weight (p>0.05) ( Table 1) All the tested genotypes showed high stability of 1000 grain weight. The highest stability of 1000 grain weight in 2009 was found in genotypes Tea and Galina (0.43% and 0.56%), in 2010 was found in genotype Valjevka (3.11%) as compared to other tested cultivars (Table 1) .
First pod height. The height of first pod differed significantly between the years as well as among the genotypes (p < 0.01; Table 1 ). The genotype Victoria had the highest first pod (19.36 cm), the genotype Valjevka the lowest (10.55 cm). All differences in the height of first pod were significant except the difference between the genotypes Galina and Tea (Table 1 , Graph 4). There was a high stability of first pod height in all of the tested genotypes in the trial period. The highest stability of the first pod height was found in genotype Galina (Table 1) .
Plant height. The soybean genotypes did not significantly differ in height from year to year (p>0.05), but statistically significant differences were registered among the genotypes (p<0.05). The genotype Victoria was significantly taller than all other genotypes (p<0.01). The genotype Victoria had tallest plants in both years (125.00 and 134.40 cm). The genotype Tea had shortest plant in both years (103.83 and 106.83cm) (Table 1, Graph 5).
All the tested genotypes showed high stability of plant height. The highest stability of plant height in 2009 and 2010 was found in genotype Galina (0.64% and 3.81%) as compared to other tested genotypes (Table 1) . Protein content in soybean grain. Environmental factors had a statistically significant effect on the protein content in soybean seed. The protein content in grain differed significantly between the years (p<0.05) ( Table 2 ).
All the tested genotypes in 2009 and 2010 showed high stability of protein content ( Table 2) The obtained results indicate that the protein content in soybean is a varietal characteristic, but it is also strongly affected by the environment, which is consistent with the results of other researchers (PESIĆ et al., 2005; POYSA et al., 2006; PERIĆ et al., 2009; POPOVIĆ et al., 2012; TAŠKI-AJDUKOVIĆ et al., 2010) . Oil content in soybean grain. The average oil content in soybean grain was significantly higher in 2009 than in 2010 (22.43% and 19.73%, respectively). The genotype Tea had a significantly higher oil content than other tested genotypes. All the tested genotypes in 2009-2010 showed high stability of oil content ( Table 2 ). The differences in oil content in the other varieties were significant, except between the genotypes Victoria, Valjevka and Galina (Table 2, Graph 6)
The combined protein and oil content was 58.23%. The genotype Tea was significantly higher total protein and oil content (60.47%), than other tested genotypes. The average combined protein and oil content in soybean grain was significantly higher in 2009 than in 2010 (59.39% and 58.23%, respectively) (Graph 7 Our study showed that the genotypes with the longer maturity period had higher oil content in seed, while the earlier genotypes had a higher protein content. The chemical composition of seed indicated that both genotype and environment were important for the formation of that characteristic. Our results are in agreement with those of HURBURGH (2000) . 
Correlations between individual characteristics
The significant interactions of the examined factors suggest that the factors mutually synergized their effects (p<0.05). Yield was positively correlated with oil content (0.37), the height of first pod (0.22) and the plant height (0.07) and negatively correlated with protein content (-0.34 ) and the 1000-grain weight (-0.27), (Table 3) . Protein content was positively significantly correlated with 1000-grain weight (0.47*) and negatively significantly correlated with oil content (-0.45*) and negatively correlated with the height of first pod (-0.26) ( Table 3) .
Oil content was positively correlated with the height of first pod (0.34). 1000-grain weight was negatively highly significantly correlated with oil content in seed (-0.85**) and negatively significantly correlated with the height of first pod (-0.42*), and positively correlated with plant height (0.35). The interaction of the studied factors (year x genotype) also exhibited a statistically significant effect on the height of first pod (Table 3) .
The negative correlation between protein and oil contents in grain corroborates the results of CHUNG et al. (2003) . There was significant correlation between plant height and first pod height of the examined cultivars.
CONCLUSION
The studied characteristics varied significantly depending on genotype and year.
The genotypes Galina, Valjevka and Victoria had relatively uniform yields. Yield was positively correlated with oil content, 0.37, the height of first pod, 0.22, and the plant height, 0.07, and negatively correlated with protein content, -0.34 and the 1000-grain weight, -0.27. There was a highly significant positive correlation between 1000-grain weight and protein content, 0.47*. Highly significant negative correlations were found between 1000-grain weight and oil content in grain, -0.85**, and significant negative correlations between protein and oil contents, 0.45*. A negative correlation was found between the height of first pod and protein content, -0.26. The height of first pod was positively correlated with oil content, 0.34. A significant genotype x year interaction was found for 1000-grain weight. The interactions genotype x year and genotype x genotype for the height of first pod were significant in both years.
